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Abstract 


This study aimed to conduct quantitative and qualitative analyses of anonymous data from an immunisation hotline call centre over equal 
periods in 1999 and 2003. Transcripts for all telephone calls in two periods were analysed using thematic and descriptive statistical analyses 
and significance testing of comparisons made between data from the two periods. Caller numbers increased from 1010 in 1999 to 3413 in 
2003. There was a significant increase in service utilisation by both the public (mostly parents) and health professionals, especially by general 
practice nurses. The nature of the enquiries shifted according to schedule changes and media stories. Findings are discussed in the context 
of prominent issues at that time, and suggestions are made for improving communication to meet the needs of both the public and health 


professionals. 
© 2005 Elsevier Ltd. All rights reserved. 
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1. Introduction 


A hotline is a direct communication system, usually a 
toll-free telephone helpline, established for instant contact. 
It is designed to provide special information and assistance 
through trained personnel. Hotlines are used internationally 
under a variety of circumstances, supplying services such 
as specialised information provision, counselling, referrals, 
and advice in emergency situations, such as poisonings and 
threatened suicides. Hotlines may be patient-focused—for 
example, to assist in smoking cessation [1] or telephone 
triage for after hours of primary health care [2]; practitioner- 
focused—for example a palliative care advice-line for 
general practitioners and community nurses [3], or they may 
offer specialised information to both the general public and 
to professionals, such as the case of a poison call-centre 
[4]. They may be set up as ongoing services, or they 
may be temporary helplines to deal with specific topical 
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issues, for example providing information about the SARS 
epidemic [5]. 

Immunisation hotlines are available in the United States 
[6] and the United Kingdom [7], although there is little 
academic literature on the nature and use of such resources. 
Finlay et al. describe an audit of the 145 calls received by 
a localised (Bath region, UK) immunisation hotline over a 
6-month period [7], and Danovaro-Holliday et al. conducted 
a joint media and US National Immunisation Hotline audit 
of media coverage and telephone calls regarding the release 
and later recall of a vaccine against rotovirus [6]. There are 
also telephone-travel advice lines in a number of regions 
whose services include information for both health providers 
and the public on vaccinations required for specific travel 
itineraries [8]. 

One study reports the findings of a short-term hotline set 
up to process enquiries relating to a secondary school mass- 
vaccination campaign against meningococcal disease [9]. A 
total of 3300 calls were received over 6 days, mostly from 
the general public but also from contacts of the school and 
health practitioners. This hotline served as a means to provide 
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consistent advice and reassurance to the public, and reduce 
the burden of calls to hospitals and public health units. 

Recent New Zealand (NZ) research indicates that parental 
barriers to starting and completing immunisation include fear 
of vaccination, a belief that vaccination is unnecessary, lack 
of knowledge about immunisation, negative perceptions or 
experience of health-care providers, major family illnesses 
and uncertainty about immunisation history [10,11]. The 
resulting low confidence in vaccines alone may be sufficient 
to prevent achievement of target vaccination rates [10]. 
A recent telephone survey found that family physicians 
identified a need for increased education on vaccines, extra 
resources for parents and a review of the current funding 
system for immunisation [12]. 

As part of a wider strategy to increase immunisation 
rates, a national toll-free hotline was established within the 
University of Auckland (UOA) and funded by the Ministry of 
Health. Initially, a regional service in 1997 became a national 
toll-free hotline in 1998, providing vaccination advice both 
to the general public and to health professionals [13]. 

The aim of this study was to conduct both quantitative 
and qualitative analysis of data collected by the hotline call 
centre over equal periods in 1999 and 2003, and to compare 
the caller profiles and the nature of their inquiries between 
these two periods. Findings are discussed in the context of 
prominent issues at that time, and suggestions are made for 
improving communication to meet the needs of both the pub- 
lic and health professionals. 


2. Methods 


Ethical approval was obtained from the University of 
Auckland Human Subjects Ethics Committee. 

For every call to the hotline, the phone-line operators 
record anonymous data on the caller profile: caller gender, 
description (for example, parent, practice nurse), designa- 
tion (for example, father), region of call and the content of 
the enquiry. The call transcripts for all telephone calls made 
to the hotline from 1 January to 10 November, 1999, and 


from 1 January to 10 November 2003 (study start date) were 
entered into a Microsoft Access database. 

This included both quantitative and qualitative data; 
hence, a triangulation approach was used for analysis. For 
quantitative data, calls were classified and coded under 
broad categories to determine caller profile, namely, type of 
caller (health professional or general public and then further 
sub-categorised within these groups), nature of enquiry: 
subject (up to five subjects per enquiry), and operator 
response (for example, provision of resources or referral). 
Descriptive statistical analysis was undertaken and the 
Center for Disease Prevention epidemiological statistical 
package Epi-Info 2000 [14] was used for significance 
testing. 

For the qualitative data, a general inductive approach 
was used to further analyse free text responses in the 
call transcripts and identify major themes. Because of 
the large quantity of data, all call transcripts from just 
one operator were analysed from both the 1999 and 
2003 samples. This operator was selected to represent 
the total sample because she was highly experienced, 
had consistently good note-taking, worked a variety of 
rostered shift changes throughout the week and had minimal 
absenteeism during the study years. Calls were separated 
into health professional and public, and initially analysed 
to identify sub-themes. These were combined into major 
themes after discussion amongst three researchers and 
independently coded. Discrepancies were then resolved by 
adjudication. 


3. Results 


The findings indicate changes to both caller profile and the 
nature of enquiries. The caller numbers increased from 1010 
in 1999 to 3413 in 2003. There was a significant increase 
in utilisation of the service by both the public and health 
professionals from 1999 to 2003. There were changes in 
the proportions of different callers also. The nature of the 
enquiries shifted according to schedule changes and media 














Table 1 
Types of callers 
1999 2003 xX (df. =1) p 
n % (95% CI) n % (95% CI) 
Health professionals (HP) 
Practice nurses 187/336 56 (51-62) 1246/1748 72 (71-73) 33.0 <0.0001 
Family physicians 19/336 6 (4-9) 49/1748 3 (1-6) 7.2 0.007 
Other health professionals 130/336 38 (35-45) 448/1748 25 (19-31) 42.3 <0.0001 
Public (PUB) 
Parent 471/627 75 (71-78) 1100/1507 73 (3-12) 1.0 0.31 
Student 35/627 6 (4-8) 17/1507 1 (0.6-5) 37.0 <0.0001 
‘Other’ public 121/627 19 (16-21) 390/1507 26 (19-34) 134 <0.0001 
All callers 
Health professional 336/1007 33 (30-36) 1743/3446 50 (45-55) 92.8 <0.0001 
Public 627/1007 63 (60-66) 1507/3446 45 (40-50) 107.2 <0.0001 
Caller type not identified 44/1007 4 (3-5) 196/3446 5 (3-8) 2:1 0.10 
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Table 2 
Nature of health-professional calls 
Reason for call 1999 % (95% CI) 2003 % (95% CD) x2 (d.f.=1) p 
Request for written resources 126/421 30 (26-25) 238/2209 11 (7.5-6) 126 <0.0001 
Information on DTaP 65/421 15 (12-9) 63/2209 3 (1-6) 100.1 <0.0001 
Catch-up schedules/integration between NZ and 22/421 334/2209 15 (10-1) 29.6 <0.0001 
foreign immunisation schedule 
Information on MMR 11/421 3 (1.5-5) 175/2209 8 (5-2.5) 15.2 0.0001 
Vaccination cold chain storage or distribution 10/421 94/2209 4 (2-8) 3.3 0.07 
Enquiries about contraindications to immunisation 8/421 67/2209 3 (1-6) F exact 0.1 
Information on other vaccinations and immunisation- 121/421 29 (24-33) 979/2209 44 (38-52) 
related services 
Other/not identified 58/421 14 (11-18) 259/2209 12 (8-18) 
Calls that contained more than one subject of enquiry assigned to multiple categories. 
Table 3 
Nature of public calls 
Reason for call 1999 % (95% CI) 2003 % (95% Cl) x2 (d.f.=1) p 
Information on DTaP 152/724 21 (18-24) 179/2095 8.5 (5-13) 80.5 <0.0001 
Catch-up schedules 22/724 3 (2-5) 141/2095 7 (4-11) 13.5 0.0002 
Information on MMR 99/724 14 (12-17) 329/2095 16 (11-22) 1.7 0.2 
Information on other vaccinations and 275/724 38 1164/2095 56 
immunisation-related services 
Other/ not identified 176/724 24 282/2095 13 





Calls that contained more than one subject of enquiry assigned to multiple categories. 


stories. The hotline is a free phone and attracts calls from all 
regions in the country. 


3.1. Nature of callers 


Details of caller types for 1999 and 2003 are presented in 
Table 1. The proportion of health-professional callers of total 
callers increased from 336 (33%) in 1999 to 1743 (50%) in 
2003. The majority of health-professional callers were prac- 
tice nurses significantly increasing from 56% in 1999 to 72% 
in 2003. Absolute number of calls from the public increased 
from 627 in 1999 to 1507 in 2003. The majority of public 
callers (73-75%) in both years were parents. Student callers 
significantly decreased from 1999 to 2003. 


3.2. Nature of calls 


The reasons for health professional and members of the 
public calling the hotline are presented in Tables 2 and 3, 
respectively. The most common topic for health-professional 
calls was immunisation written-resource requests (30%) 
in 1999 and information on catch-up or integration of NZ 
and international schedules (15%) in 2003, reflecting the 
predominance of practice nurses in this group. Professional 
inquiries about the diphtheria—tetanus acellular pertussis 


(DTaP) significantly dropped from 1999 to 2003, whereas 
inquiries about measles-mumps-rubella (MMR) increased. 
Similarly, public inquiries about DTaP dropped from 21 to 
8.5% from 1999 to 2003. There was also an increased num- 
ber of public requests for information about international 
integration and ‘catch-ups’ in 2003. 


3.3. Attitude towards immunisation 


In both years, a small number of calls reflected an actively 
anti-immunisation stance, but this dropped significantly from 
2% in 1999 to 0.5% in 2003 (Table 4). A larger propor- 
tion expressed ambivalence or concerns about immunisation 
safety, and a number of “general information” requests were 
classified as ‘risk-versus-benefit’ enquiries in the qualitative 
analysis. 


3.4. Qualitative analysis 


Major call themes remained similar for both years, but 
differences were observed in the predominance of some 
sub-themes. For an outline of themes and sub-themes 
with appropriate examples, see Table 5. For health profes- 
sionals, schedule enquiries, technical, dealing with issues, 
and requests for information were major themes. Parental 





Table 4 

Attitude towards immunisation 

Caller attitude 1999 % (95% CT) 2003 % (95% CI) x2 (df.=1) p 
Pro-immunisation 824/1007 82 (80-84) 3028/3446 88 (84-91) 24.4 <0.0001 
Anti-immunisation 18/1007 2 (1-3) 16/3446 0.5 (0-1.8) 18.0 <0.0001 
Ambivalent/concerns about immunisation safety 133/1007 13 (11-15) 116/3446 3 (1—6) 143 <0.0001 





Table 5 
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Themes and sub-themes for qualitative analysis with examples 





Theme/sub-theme 


Health professional 
Schedule enquiry 
Catch-up 


International integration 
Schedule vaccines 


Technical 
Supply/storage/ 
distribution 


Vaccine funding 


Special risk query 


Dealing with issues 
Specific questions 


Parental fears/concerns/ 
misinformation 


New vaccines 
Information 
Standard resources 


Academic 
Training 


AEFI 


Travel vaccines 


Public 
Schedule enquiries 
Catch-up 


International integration 


Premature baby 


Splitting 


Schedule vaccines 


MMR 


Splitting 


Egg allergy 


Autism/crohns 


Category description 


Queries pertaining to immunisation schedules 


Practical issues surrounding administration of 
vaccines 


Questions about specific diseases, topical issues 
and anti-immunisation concerns 


Training, self education and patient educational 
needs 


Vaccine reactions-acute and/or previous history 


Seeking services and travel vaccine advice 


Queries pertaining to immunisation schedules 


Questions and concerns/myths about 
measles—mumps-—rubella (MMR) vaccine 


Example (an example of each sub-theme is listed below) 


“A child over 6 years missed the MMR and DTaP/IPV at 
4 years. Do we give it now?” 

“I want information on the Japanese schedule” 

“When was Hepatitis B introduced to New Zealand 
schedule?” 


“T need advice on our fridge” 


“I was wanting to know who we can give Hep atitis B 
free to?” 

“A question about a mother with Crohns and is on 
Azathroprine” 


“Query result from one of our children’s swabs” 

“A patient has called as her 3-year-old has Autism and 
she had heard about the TV programme which said MMR 
causes Autism. She is coming to the surgery and is very 
upset” 

Information on new acellular pertussis vaccine 


“We want more pink pamphlets” 

“I want some stats on immunisation in the .. . area 
“Who runs the immunisation courses for practice 
nurses?” 


” 


“At 15 months, she had a reaction to the MMR vacci- 
nation, ran a tempurature, and was admitted to hospital. 
Should she have the next MMR?” 


“A police women, going to the Solomon Islands. .. has 
been told she should have ... Japanese encephalitis and 
typhoid” 


“T cannot get Plunket and my son is 3-month old and has 
not been vaccinated. He needs it. Please, can you help 
me?” 

“A child from part of Russia has been given a form from 
school to get Polio and Td. I am not sure what she needs?” 
”Baby is in PICU and is 6-weeks old. They want to vacci- 
nate him. He is under 2 kg, and some friends say I should 
not vaccinate him” 

“T am wondering if it is OK to leave out the Pertussis part 
of the baby vaccinations?” 

“Which vaccines still have mercury in them?” 


“Explained why there weren’t the single vaccines, mother 
then wanted to know how she could import the single 
vaccines” 

“The MMR—is it in an egg base, and what reaction could 
I expect if my child is allergic to egg?” 

“My son is Autistic and the ‘crainiologist’ said that in 
either America or England, they have linked it to MMR 
vaccination” 
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Table 5 (Continued ) 





Theme/sub-theme Category description 


Infectiousness of vaccine 


Other 


Specific vaccine/disease 
information travel immunisation 
Acellular pertussis 


Travel 


Other 


General information 


Example (an example of each sub-theme is listed below) 


“T have been in contact with a child that had MMR.... 
Can I catch anything?” 

“My 15-month son had the MMR yesterday and a lot of 
it ran back” 


Specific questions about diseases, vaccines, or 


“Do we have acellular vaccine in New Zealand?” 

“T am going to Thailand in 2 weeks and I am wondering 
what vaccinations I will need?” 

“Mother was a pre-school teacher and there had been a 
case of rubella at the centre. She is 12 weeks pregnant” 


Written information (general and vaccine 


safety), help with assignments, information on 


how to access vaccines 
Standard written resource 


Academic 
Risk-versus- 


benefits/safety 
Vaccine services 


“T want information on immunisation for the childcare 
and also personally” 

“Pros and cons of immunisation. I am doing a project at 
Teachers College” 

“T would like information on MMR. My boy is due for it, 
but I am feeling unsure” 

“T have a 3-week-old baby and I want to get the BCG 


arranged” 
Attitude Caller’s attitude towards immunisation 
Pro “Saw IMAC Director” on TV. Wants to volunteer her 
services to help our cause!” 
Ambivalent/anti “T am a grandmother. I am against vaccination. I do not 
want my daughter to vaccinate my little grand daughter” 
AEFI Vaccine reactions-acute, familial or previous 
history 
Acute “This child had MMR at 15 months and had urticaria, 


Previous history 


Special risk query 


breathing problems and needed two injections by the 
nurse to come right” 


Queries about conditions affecting eligibility 


as indications or contraindications for certain 


vaccines 
Chickenpox exposure 


General 


“My grandson has chickenpox. My GP said I should not 
mind him as I might get shingles” 

”I have Ankylosing spondylitis, so do I get the Flu Vac 
free?” 





fears/concerns/misinformation were a major sub-theme of 
“dealing with issues”. In 1999, “new vaccines” were a major 
sub-theme with the introduction of acellular pertussis and the 
imminent change to inactivated polio vaccine from oral polio 
vaccine. 

Themes for public callers included schedule enquiries, 
MMR, specific vaccine or disease information, general 
information, attitudes to immunisation, adverse events 
following immunisation (AEFI) and special risk enquiries. 
Catch-up, international integration, splitting and sched- 
ule vaccine enquiries were important sub-themes of the 
“schedule vaccine” category in both 1999 and 2003. In 
2003, premature baby enquiries were also featured as 
a sub-theme. “MMR” enquiries were centred on split- 
ting the vaccine, Autism/Crohn’s and other (a variety of 


MMER-related queries) in both years. Egg allergies in 1999 
and infectiousness of the vaccine in 2003 were major 
“MMR” concerns in their respective years. In 1999, acellular 
pertussis enquiries were a major sub-theme of “schedule vac- 
cines” (reasons outlined previously). Chickenpox exposure 
was an important sub-theme of “special risk” in 2003. 


4. Discussion 


Changes to immunisation schedules emerging research 
and media activity all serve to change the environment of 
knowledge and perception about immunisation among both 
health professionals and the public. The 0800 IMMUNE hot- 
line is a service provided by the University of Auckland to 
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both of these groups and offers expert advice on all aspects 
of immunisation. 

Quantitative analysis demonstrates important changes in 
caller profile from 1999 to 2003, including an increased 
proportion of health professionals (mainly practice nurses) 
accessing the service. This may come as a result of increased 
promotion of the service through brochures and via the 
regional immunisation co-ordinators, plus the move to pro- 
vide a live service in 2003 compared with the 1999 call-back 
service, offering busy health professional’s rapid responses 
to their questions. 

Inquiries shifting from DTaP to MMR reflect the contem- 
poraneous move from concerns about whole cell pertussis 
vaccine to the safety of MMR. 

Previous research in NZ general practice found that both 
family physicians and practice nurses view parental fear of 
vaccination, lack of resources to combat misinformation and 
cold-chain issues (supply and distribution) as potential barri- 
ers to immunisation [12,15]. Although, they do not view their 
own lack of knowledge as a barrier, these studies found that 
many health professionals have gaps in their knowledge about 
immunisation, particularly contraindications for vaccination. 
Another recent NZ survey of health professionals demon- 
strated uncertainties surrounding the issues of immunisation 
risks and misconceptions about the MMR vaccine [16]. 
Qualitative analysis did not indicate that health professionals 
were using the hotline for this purpose; however, a service 
survey of callers indicates that primary-care providers tend 
to refer parents directly to the phone line (unpublished data) 
[17]: 

Some of the sub-themes identified from public callers 
reflect those found in previous focus group surveys of 
mothers (for example, fear and lack of knowledge about 
vaccination, negative perceptions of health professionals 
and opposition to vaccination) [18]. This study indicates a 
variety of misconceptions surrounding MMR. Requests to 
split vaccines appears to be one indicator of these attitudes. 
Themes reflected in the analysis of the public callers also 
support previous research indicating that anti-immunisation 
lobby groups are influential in shaping public attitudes 
towards immunisation [18]. 

A strength of this study is that the quantitative analysis 
included data from all callers during the study periods. These 
data reflect self-initiated callers with sufficient concerns or 
educational needs to seek advice. However, it may not be 
a representative of the general population with a selection 
bias to callers with access to a phone and knowledge and 
confidence in the use of a call centre. It should be noted that 
most New Zealanders of lower socioeconomic status without 
landlines now have mobile phones, and the free nature 
of the hotline would mean that cost was not a barrier to 
use. 

People with extreme anti-immunisation views are likely to 
be a small minority. However, their activities have the poten- 
tial to influence a much larger group of parents. Exposure 
to their anti-immunisation material is likely to reduce parent 


confidence in the safety and necessity of vaccinating their 
children. It is important that people with doubts about immu- 
nisation have easy access to accurate information to address 
their questions and concerns. The immunisation hotline can 
play an important role in achieving this goal. 

Front-line health professionals are vital to improving 
immunisation coverage. In the current arena of rapid informa- 
tion flow, health professionals are often concerned with how 
they respond to parental questions—the number one need 
expressed by practice nurses in a NZ survey was rapid infor- 
mation on current issues reported in the media. A phone line 
can offer quick and effective responses to their immediate 
concerns. 

The Immunisation Hotline is a practical ‘window’ into 
the current concerns and attitudinal issues within both the 
health professional and public community. It can be used 
as a watch dog for monitoring changes in community con- 
cerns and supporting communication strategies to respond in 
a more effective and targeted fashion. 


Acknowledgments 


We would like to acknowledge the Health Research Coun- 
cil of New Zealand who funded this study through their 
summer studentship fund, and Natalie Desmond (Call Cen- 
tre Manager), Heatherbel Eyre, Elaine Boyd and Jane Millard 
(Nurse Advisors) for supporting this research to take place. 


References 


[1] Miller CL, Wakefield M, Roberts L. Uptake and effectiveness of the 
Australian telephone Quitline service in the context of a mass media 
campaign. Tobacco Control 2003;12(Suppl 2):ii53-8. 

[2] Mark AL, Shepherd ID. How has NHS Direct changed primary care 

provision? J Telemed Telecare 2003;9(Suppl 1):S57-9. 

[3] Lloyd-Williams M, Rashid A. An analysis of calls to an out-of-hours 

palliative care advice line. Public Health 2003;117(2):125-7. 

[4] Krenzelok EP, Mrvos R. Initial impact of toll-free access on poison 

center call volume. Vet Hum Toxicol 2003;45(6):325-7. 

[5] Beard L, Clark C. SARS: a health system’s perspective. Hosp Q 

2003;6(4):55-84. 

[6] Danovaro-Holliday MC, Wood AL, LeBaron CW. Rotavirus vac- 

cine and the news media. J Am Med Assoc 2002;287(11):1455— 

62. 

[7] Finlay F, McKechnie L, Pearce A, Lenton S. Immunisation telephone 

hotline audit. Ambul Child Health 1999;5(4):295—302. 

[8] Seymour J. Travel abroad: immunisation advice. Nurs Times 

1996;92(18):48-50. 

[9] Ward JD, McCall BD, Cherian SG. An exercise in communication: 
analysis of calls to a meningococcal disease hotline. Commun Dis 
Intell 2001;25(4):281-2. 

[10] Petousis-Harris H, Turner N, Kerse N. Knowledge and attitudes 
of New Zealand mothers about immunisation. NZ Fam Phys 
2002;29:240-6. 

[11] Bond L. Childhood vaccination: attitudes, beliefs and experiences of 
parents. New Ethicals November 1999:11-5. 

[12] Petousis-Harris H, Goodyear-Smith F, Turner N, Soe B. Family 

physician perspectives on barriers to childhood immunisation. Vac- 

cine 2004;22(17-18):2340-4. 





5044 H. Petousis-Harris et al. / Vaccine 23 (2005) 5038-5044 


[13] Immunisation Advisory Centre. Phone line and media response 
report, December 2002—May 2003. Auckland: University of Auck- 
land; 2003 (unpublished data). 

[14] Division of Public Health Surveillance and Informatics. Epi Info™, 
Washington DC: Center for Disease Control; 2000. p. v3.3.2. 

[15] Petousis-Harris H, Goodyear-Smith F, Turner N, Soe B. Family prac- 
tice nurse views on barriers to immunising children. Vaccine, in 
press. 


[16] Jelleyman T, Ure A. Attitudes to immunisation: a survey of health 
professionals in the Rotorua district. NZ Med J 2004;117(1189): 
769. 

[17] Desmond N, Survey of 0800 callers, 2003 (unpublished 
data). 

[18] Petousis-Harris H, Goodyear-Smith F, Godinet S, Turner N. Barriers 
to childhood immunisation among New Zealand mothers. NZ Fam 
Phys 2002;29(6):396—401. 


